Exaggerated pulmonary hypertension is not sufficient to trigger high-altitude pulmonary oedema in humans.
High altitude pulmonary oedema (HAPE) is a paradigm of pulmonary oedema that occurs in otherwise healthy subjects and thereby allows us to study underlying mechanisms in the absence of damning factors. Exaggerated pulmonary hypertension, which is related at least in part to endothelial dysfunction, is a hallmark of high-altitude pulmonary oedema. It is thought to play an important part in the pathogenesis of HAPE, but the predisposing factors are not clear. In rats, transient exposure to hypoxia during the first few days of life predisposes to exaggerated hypoxic pulmonary vasoconstriction in adulthood. We hypothesised that a similar mechanism may operate in humans, and if so may predispose to high-altitude pulmonary oedema. To test this hypothesis we studied the effects of high-altitude exposure (4559 m) on pulmonary-artery pressure and incidence of pulmonary oedema in 10 healthy young adults who had suffered from transient hypoxic pulmonary hypertension during perinatal period, and compared these effects with those observed in 10 controls of similar age and sex distribution, and in 14 HAPE-prone mountaineers. We found that at high altitude, the subjects who had suffered from transient perinatal hypoxic pulmonary hypertension had exaggerated pulmonary hypertension compared to controls (62 +/- 7 vs 50 +/- 11 mm Hg, p < 0.01). Despite exaggerated pulmonary vasoconstriction of similar magnitude to that observed in HAPE-prone subjects (59 +/- 10 mm Hg), none of the young adults developed HAPE. In contrast, 8 of the 14 HAPE-prone subjects had radiographic evidence of lung oedema (p < 0.001 for the comparison with the other 2 groups). These data challenge previous concepts and indicate that exaggerated hypoxic pulmonary vasoconstriction, while consistently associated with HAPE, is not sufficient to trigger pulmonary oedema. This suggests that additional mechanisms play a role.